Functionally inactive S. aureus alpha-toxin containing a single amino acid substitution: potential usefulness as a vaccine.
Substitution of His-35 with arginine in staphylococcal alpha-toxin leads to loss of its membrane perturbating properties in vitro. In this study, we report that the inactive mutant toxin is also devoid of toxic properties when injected intravenously into rabbits. Whereas a single application of native toxin at a dose of 20 micrograms/kg proved uniformly lethal within 3 hours (n = 3), all animals receiving 20, 100 or 200 micrograms/kg mutant toxin (n = 3 for each group) remained in unaltered, healthy states over a 15 day period of observation. Furthermore, all animals receiving inactive toxin developed antibody titers on day 10-15. No dose dependency was noted in the tested range. Thus, the site-directed alpha-toxin mutant (His-35:Arg) is an excellent vaccine candidate.